The objective of this paper is to estimate the risk of 8 sectors on the Croatian stock market in three different economic periods and to identify whether the sectors that are risky during the crisis period are the same sectors that are risky in the period of economic growth and economic stagnation. Methods/Approach: The Conditional Value-at-Risk method and an appropriate backtesting are applied. Results: Empirical findings indicate that sectors that are risky in the period of economic growth are not the same sectors that are risky during the period of economic crisis or stagnation. Conclusions: In all the three periods, the least risky sectors were Hotel-management, Tourism, Food, and Staples Retailing. The Construction sector in all the three periods was among the riskiest sectors.
Introduction
Increase in trading activities and large portfolios held by financial participants on financial markets have made market risk measurement primary concern for regulators and risk managers. The crisis in the financial markets has also highlighted the key importance of an efficient credit risk management system and the importance that this system has in preserving financial stability. It is imperative that credit risk is measured and understood in extreme conditions.
In this process, it is important to understand which sectors of activity are potentially the most vulnerable in dynamic economic circumstances. Excessive concentration of exposure to potentially vulnerable sectors can significantly contribute to the difficulties faced by lenders in times of economic downturn. Understanding the risk of a particular sector of activity is essential for lenders to ensure that there is not too much concentration of credit risk in a particular sector. The risk of particular sectors is also important for investors in the financial markets to ensure optimum asset allocation in the portfolio.
As a reaction to the great financial crisis during the twentieth century, which has resulted in bankruptcy of many financial institutions, the last twenty years in modern finance have developed a number of concepts for risk management and measurement. From the day of appearance within JP Morgan Bank, the risk measure Value-at-Risk (VaR) attracts a huge attention and with time it became one of the most controversial financial instruments, being at the same time very much criticised and very much in use (Hafsa, 2015) .
VaR, defined as a statistical measure which assesses the risk of some asset or the whole portfolio expressed with one number -the worst estimated loss for a certain time horizon and a certain confidence level, due to its simplicity, applicability and universality, became very popular and widely used risk measure. Basel Committee for Banking Supervision in Basel II standards put VaR as the key factor in risk management and VaR became industrial standard for market risks measurement "(Basel Committee on Banking Supervision, 2004)".
If the distribution of prices of an asset is given at the certain moment t, VaR represents the difference between the invested amount of money and the value, which is not going to be failed in α% case -the value that corresponds to the 1-α percentile of the distribution. One of the most common critics of the VaR says that with VaR we do not have any information about the values from the tail of the distribution -the values which exceed the value of VaR. Information about unexpected events important for the firm (small probability, high losses) is not included in VaR (Rootzen et al., 1999) . The risk measure, which gives information about losses from the tail of distribution, which exceed VaR, is Conditional Value-atRisk (CVaR). Actually, for a given time horizon and confidence level α, CVaR is defined as the conditional expectation of losses greater than VaR.
Maybe the biggest objection on the VaR is that it is not the coherent risk measure because it does not fulfil the subadditivity condition: ρ(X+Y)≤ρ(X)+ρ(Y), i.e. VaR of a portfolio is greater than the sum of VaRs of constituents of a portfolio (Artzner et al., 1999) , (Dowd, 2002) . This can discourage a portfolio diversification and lead to the dangerous risk concentration. It can happen that well diversified portfolio requires more of regulatory capital than the worse diversified one. In the paper (Artzner et al., 1999 ) the concept of a coherent risk measure is presented and authors had shown that among three conventional risk measures: VaR, variance and CVaR, only CVaR is a coherent risk measure. This good feature of CVaR, along with some other, are presented by several authors (e.g. Uryasev We can say that CVaR has superior mathematical characteristics over VaR; CVaR keeps good properties of VaR and overcomes its shortages.
The main goal of the paper is to estimate a CVaR of eight sectors on the Croatian stock market to get insight into riskiness of a particular sector during different economic periods. Our intensive literature review presents that no attempt has been found to estimate a sector's risk by using CVaR method in the context of Croatian stock market. As such, this paper is conducted to provide insight into riskiness of a particular sector on the Croatian stock market and changes in sector's riskiness during different economic periods by using CVaR method. The analysis is done for 29 stocks grouped into 8 sectors, for the three different periods, pre-crisis, crisis and postcrisis. Knowing and understanding sectors' risk is very important for all investors and participants on the market, primarily from the aspect of possible adversely risk concentration in particular sectors. Identifying sectoral overconcentration is essential to managing portfolio credit risk (Allen et al., 2012) . Estimating a risk for various industries has played an important and necessary tool for investors to improve investment efficiency and to achieve optimal outcomes (Tran et al., 2017) . This paper is structured as follows. Following this Introduction, the next section explains the data and methodology used. Results of the study are presented and analysed in the third section, followed by discussion and concluding remarks.
Data and Methodology

Data
The first criterion for choosing the stocks sample was liquidity, since calculations are based on daily trading data and for precise and correct results, the active trading is a prerequisite. According to this criterion, 41 stocks included in the Crobex Plus Index on the 14 August 2015 together with 12 stocks with turnover greater than 10 mil HRK on the Zagreb Stock Exchange (ZSE) for 2014, are taken. Further, the necessity of having a good basis of trading data for all of the three observed periods and appearance of a stock splits for two stocks -meaning appearance of extreme values and consequently wrong calculations of sector's risk, lead us to the sample of 30 stocks divided into 9 sectors. Since in the Telecommunication sector only one stock remained, ERNT-R-A, it is decided to proceed without this one-stock sector. Finally, the sample for the analysis is consisting of 29 stocks from 8 sectors given in the Table 1 . The sector division follows (Jerončić et al., 2011) , due to the rather specific conditions on the Croatian stock market.
Table 1
The stocks sample divided into sectors 
IGH-R-A, THNK-R-A, VKDT-R-A Food and Staples Retailing (4) KRAS-R-A, PODR-R-A, LEDO-R-A, ZVZD-R-A Hotel-Management and Tourism (5) ARNT-A, LRH-R-A, HUPZ-R-A, MAIS-R-A, TUHO-R-A
Transportation (6)
ATPL-R-A, LKPC-R-A, JDPL-R-A, LKRI-R-A, ULPL-R-A, LPLH-R-A
Methodology
For CVaR calculations, the historical method is applied. It is very often used, and probably the simplest non-parametric method. The historical simulation approach has emerged as the most popular method for Value-at-risk calculation in the banking Production (Sharma, 2012) . Survey of the VaR disclosures of a cross section of 60 US, Canadian and large international banks over 1996-2005 report that 73 percent of banks that disclosed their VaR methodology used historical simulation (Pérignon and al., 2010) .
The common characteristic of all non-parametric methods is that they use empirical distributions, while parametric methods assume a certain theoretical distribution. It is assumed that the trend of the latest changes of prices will be continued also in the future. Then the historical data is used for the risk evaluation in the near future. CVaR is calculated as percentiles of the empirical distribution, according to the chosen confidence level. There is no need for approximation of the distribution's parameters like volatility and correlation coefficients; the method is easy for implementation, only the historical rates of return are needed. It allows describing non-normal distributions with fat tails, which are rather often present among financial data (Van den Goorbergh et al., 1999). All this make the historical method very suitable for implementation on the Croatian stock market.
For the CVaR calculations using historical method, we follow the next steps: This failing rate should be in accordance with the applied confidence level. For example, if the daily VaR is approximated with the confidence level of 95%, the maximum of overruns for the year with 250 trading days is 5%(250) = 12,5. CVaR backtesting is more complex than the VaR backtesting and there is an opinion that it is one of the reasons why CvaR is not included in the Basel Committee's framework.
For the CVaR backtesting, the loss function , which compares the approximated value of CVaR with the real return r, in cases where r exceeds VaR, is settled (Letmark, 2010):
The function gives to each loss observation from the tail the weight 1, where the appropriate referent value is simply CVaR.
For 
Results
Following the previously described methodology, CVaR calculations together with backtesting conducted for all eight sectors and for all three observed periods. Backtesting results are given in Table 2 . We can see that from the total number of 24 CVaR risk approximations on the Croatian stock market for eight sectors through three periods, in 18 cases CVaR is confirmed as representative and applicable. 
Figure 1 CVaR Values of Sectors for 3 Observation Periods
Source: Authors' work The next step in considering the sector's risk is that the sectors are ranked from the largest to the smallest in such a way that the least risky sector in the context of CVaR is ranked at 1 and the riskiest 8. Except that all sectors show a nominal increase in CVaR, there is a noticeable change in the rank of individual sectors as shown in the Table 3 . 
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The biggest changes in ranking were in the middle of the "ranking list", while in all three periods the least risky sectors were Hotel and Tourism and Food and Retail, and the Construction sector was at all periods among the riskiest sectors. The large fall in the rank of the Transportation sector can be explained by the fact that by the end of 2008 there was a significant drop in freight rates (the Baltic Dry (BDI) index, the bulk cargo cost measure on 40 world navigation routes in October 2008, dropped by more than 89 percent compared to May 2008 (Žic, 2008) . The decline in freight prices influenced on the reduction in the value of shares related to maritime transport. The deterioration in Financial Services sector rankings is expected, given that banks led the great financial crisis.
Food and Staples Retailing
The fact that Hotel-Management and Tourism sector in context of CVaR is considered as one of sectors with lowest risk in all three periods is in accordance with the data from Sectoral analysis of Tourism sector of the Zagreb Institute of Economics. The last six years of recession in Croatia has almost left no trace on tourism sector. The reason is that this sector is influenced by other factors. In Croatia, the crucial influence on tourism has three factors: the economic situation on the emerging markets, the weather and last but not the least -political stability in the Mediterranean, especially in Greece, as the biggest competitor in the tourist market (Mirošević, 2015) . The share of tourism sector in gross domestic product (GDP) of Croatia in 2015 amounted to 4.7 percent. In comparison, in 2012, the tourism sector accounted for 3.7 percent of Croatian GDP. Increase in the share of the tourism sector in the gross domestic product shows that the tourism sector is a significant driver of development of Croatian economy (Rašić Bakarić, 2017).
As far as the Food and Staples Retail sector is concerned, when the movement of exports and imports of food products from 2008 to 2016 is analysed, it can be argued that in spite of the global economic crisis, the volume of foreign trade in the food Production is increasing, with the increase in exports is higher than increase in imports (Anić, 2017) . The above data is in favour of the Food and Staples Retailing sector as one of the least risky sectors in all three periods.
As far as the Construction sector is concerned, it is interesting that the Construction sector is among the riskiest in all three observed periods. 
Conclusion
The riskiness of a particular sector varies significantly regarding the period. As it was expected, those sectors which are risky during the crisis are not so risky in pre or post crisis periods. But, there are some "rules" regarding riskiness of sectors on the Croatian stock market: the least risky sectors regardless of the period are HotelManagement and Tourism and Food and Staples Retailing, while the Construction sector is always among riskiest sectors.
A limitation of historical method used to calculate CVaR in this case study is that is based on the assumption that future distributions will have exactly the same format as those from the past and that does not have to be necessary true. Another limitation is that historical method values the same recent data and older data. That can cause bad estimates if there are recent trends, like higher volatility. The choice of number of observations has a significant impact on VaR and CVaR measure, especially when using historical simulation. A large number of observations may include observations that are not relevant to the current situation and may imply a fairly constant VaR measure. A small number of observations makes the calculations sensitive with respect to abnormal outcomes in the recent past and may imply high variance in VaR measures (Letmark, 2010) .
Research limitations are closely linked with limitations of historical method used to calculate CVaR and with limitations of Croatian stock market including the small number of stocks listed and even smaller number of actively traded stocks.
Potential for further study includes applying other methods for estimating CVaR on data from this case study in order to compare the results obtained by different methods, as well as more in depth analysis of specific high-risk sectors such as Construction.
